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(57) ABSTRACT

An apparatus for fabricating a substrate includes a chamber
providing a space in which processes are performed, a con-
taminant measurement substrate including a base material
configured to collect contaminants, and laser marks on the
base material and defining coordinates of the base material, a
first stage disposed inside the chamber, and upon which the
contaminant measurement substrate is seated during collec-
tion of the contaminants of the chamber, a second stage dis-
posed outside the chamber, and upon which the contaminant
measurement substrate is seated during measurement of the
contaminants of the chamber collected on the contaminant
measurement substrate, and a contaminant measurement
light source disposed on an upper portion of the second stage
and configured to irradiate the contaminant measurement
substrate seated on the second stage with light during the
measurement of the contaminants of the chamber collected
on the contaminant measurement substrate.

20 Claims, 15 Drawing Sheets
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CONTAMINANT MEASUREMENT
SUBSTRATE, APPARATUS AND METHOD
FOR FABRICATING SUBSTRATE USING THE
SAME

This application claims priority to Korean Patent Applica-
tion No. 10-2013-0088059, filed on Jul. 25, 2013, and all the
benefits accruing therefrom under 35 U.S.C. §119, the dis-
closure of which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Field

The invention relates to a contaminant measurement sub-
strate, an apparatus and a method for fabricating a substrate
using the same.

2. Description of the Prior Art

A substrate for a display device such as an organic light
emitting display (“OLED”), a liquid crystal display (“LCD”),
or a plasma display is fabricated as a completed product by
fabricating processes.

The fabricating processes include a substrate thin-film
deposition process, a coating process, and an assembling
process, and are performed in respective process chambers.

While a substrate for a display device is processed by the
fabricating processes, contaminants which occur due to split-
ting or aging of portions of the process chambers may often
adsorb to the substrate.

SUMMARY

When a number of contaminants that adsorb to a substrate
for adisplay device exceeds a reference value, inferiority may
occur in the substrate for a display device that is fabricated as
a completed product.

Accordingly, it is necessary to remove a cause of the occur-
rence of the contaminants by grasping a quantity of the con-
taminants in respective process chambers and locations of
portions of the respective process chambers where the con-
taminants occur, before fabricating processes for the sub-
strate for a display device are performed.

Exemplary embodiments of the invention provide a con-
taminant measurement substrate, which can effectively pre-
vent inferiority of a substrate that passes through actual pro-
cesses, using measuring of contaminants of a chamber before
the actual processes of the substrate, grasping of the occur-
rence position of the contaminants and removing of the occur-
rence cause of the contaminants.

Another exemplary embodiment of the invention provide
an apparatus for fabricating a substrate, which can effectively
prevent inferiority of a substrate that passes through actual
processes, using measuring of contaminants of a chamber
before the actual processes of the substrate, grasping of the
occurrence position of the contaminants and removing of the
occurrence cause of the contaminants.

Another exemplary embodiment of the invention provide a
method for fabricating a substrate, which can effectively pre-
vent inferiority of a substrate that passes through actual pro-
cesses, by measuring of contaminants of a chamber before the
actual processes of the substrate, grasping of the occurrence
position of the contaminants and removing of the occurrence
cause of the contaminants.

According to an exemplary embodiment of the invention,
there is provided an apparatus for fabricating a substrate
including a chamber providing a space in which processes are
performed, a first stage disposed inside the chamber, a con-
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taminant measurement substrate including a base material
configured to collect contaminants and laser marks on the
base material and defining coordinates of the base material, a
first stage disposed inside the chamber, and upon which the
contaminant measurement substrate is seated during collec-
tion of the contaminants of the chamber, a second stage dis-
posed outside the chamber, and upon which the contaminant
measurement substrate is seated during measurement of the
contaminants of the chamber collected on the contaminant
measurement substrate, and a contaminant measurement
light source disposed on an upper portion of the second stage
and configured to irradiate the contaminant measurement
substrate seated on the second stage with light during the
measurement of the contaminants of the chamber collected
on the contaminant measurement substrate.

According to another exemplary embodiment of the inven-
tion, there is provided a method for fabricating a substrate
including preparing a contaminant measurement substrate
including a base material configured to collect contaminants
and laser marks on the base material and defining a plurality
of unit areas on the contaminant measurement substrate
respectively corresponding to unit cells of the substrate, seat-
ing the contaminant measurement substrate on a first stage
which is disposed inside a chamber that provides a space in
which processes are performed, and collecting the contami-
nants of the chamber, seating the contaminant measurement
substrate on a second stage that is disposed outside the cham-
ber, and measuring the contaminants of the chamber that are
collected with respect to the plurality of unit areas by irradi-
ating the contaminant measurement substrate with light using
a contaminant measurement light source, and comparing a
number of the contaminants of the chamber, which exist in a
respective unit area among the plurality of unit areas that
correspond to a respective unit cell of the substrate, with a
reference value, and determining whether the number of the
contaminants of the chamber existing in the respective unit
area exceeds the reference value.

According to another exemplary embodiment of the inven-
tion, there is provided a contaminant measurement substrate
including a base material configured to collect contaminants,
and laser marks on the base material and defining coordinates
of the base material.

According to exemplary embodiments of the invention, at
least the following effects can be achieved.

Since the contaminant measurement substrate according to
an exemplary embodiment of the invention includes the base
material that can collect the contaminants and the laser marks
that define the coordinates provided on the base material, the
contaminants of the chamber can be measured before the
actual processes of the substrate, the occurrence position of
the contaminants can be grasped, and the occurrence cause of
the contaminants of the chamber can be removed.

Accordingly, the contaminant measurement substrate
according to an embodiment of the invention can effectively
prevent the inferiority of the substrate that passes by the
actual processes.

The effects according to the invention are not limited to the
contents as exemplified above, but more various effects are
described in the specification of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
invention will be more apparent from the following detailed
description taken in conjunction with the accompanying
drawings, in which:
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FIG. 1 is a perspective view of an exemplary embodiment
of a contaminant measurement substrate according to the
invention;

FIG. 2 is a diagram illustrating polarities of static electric-
ity of some materials;

FIG. 3 is a perspective view illustrating an example of
collection of contaminants on the contaminant measurement
substrate of FIG. 1;

FIGS. 4 and 5 are perspective views illustrating various
exemplary embodiments of laser marks on a contaminant
measurement substrate according to the invention;

FIG. 6 is a cross-sectional view of another exemplary
embodiment of an apparatus for fabricating a substrate
according to the invention;

FIG. 7 is a cross-sectional view of another exemplary
embodiment of an apparatus for fabricating a substrate
according to the invention;

FIG. 8 is a flowchart of a method for fabricating an exem-
plary embodiment of a substrate according to the invention;
and

FIGS. 9 to 15 are cross-sectional views explaining the
method for fabricating a substrate of FIG. 8.

DETAILED DESCRIPTION

The invention now will be described more fully hereinafter
with reference to the accompanying drawings, in which vari-
ous embodiments are shown. This invention may, however, be
embodied in many different forms, and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. Like reference numerals
refer to like elements throughout.

It will also be understood that when a layer is referred to as
being “on” another layer or substrate, it can be directly on the
other layer or substrate, or intervening layers may also be
present. The same reference numbers indicate the same com-
ponents throughout the specification.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
invention.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms, including “at
least one,” unless the content clearly indicates otherwise.
“Or” means “and/or”” As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items. It will be further understood that the
terms “comprises” and/or “comprising,” or “includes” and/or
“including” when used in this specification, specify the pres-
ence of stated features, regions, integers, steps, operations,
elements, and/or components, but do not preclude the pres-
ence or addition of one or more other features, regions, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

Furthermore, relative terms, such as “lower” or “bottom™
and “upper” or “top,” may be used herein to describe one
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element’s relationship to another element as illustrated in the
Figures. It will be understood that relative terms are intended
to encompass different orientations of the device in addition
to the orientation depicted in the Figures. For example, if the
device in one of the figures is turned over, elements described
as being on the “lower” side of other elements would then be
oriented on “upper” sides of the other elements. The exem-
plary term “lower,” can therefore, encompasses both an ori-
entation of “lower” and “upper,” depending on the particular
orientation of the figure. Similarly, if the device in one of the
figures is turned over, elements described as “below” or
“beneath” other elements would then be oriented “above” the
other elements. The exemplary terms “below” or “beneath”
can, therefore, encompass both an orientation of above and
below.

“About” or “approximately” as used herein is inclusive of
the stated value and means within an acceptable range of
deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

Exemplary embodiments are described herein with refer-
ence to cross section illustrations that are schematic illustra-
tions of'idealized embodiments. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments described herein should not be construed
as limited to the particular shapes of regions as illustrated
herein but are to include deviations in shapes that result, for
example, from manufacturing. For example, a region illus-
trated or described as flat may, typically, have rough and/or
nonlinear features. Moreover, sharp angles that are illustrated
may be rounded. Thus, the regions illustrated in the figures
are schematic in nature and their shapes are not intended to
illustrate the precise shape of a region and are not intended to
limit the scope of the present claims.

Hereinafter, exemplary embodiments of the invention will
be described in detail with reference to the accompanying
drawings.

FIG. 1 is a perspective view of a contaminant measurement
substrate according to an exemplary embodiment of the
invention, FIG. 2 is a diagram illustrating polarities of static
electricity of some materials, and FIG. 3 is a perspective view
illustrating an example of collection of contaminants on the
contaminant measurement substrate of FIG. 1.

Referring to FIG. 1, a contaminant measurement substrate
130 is used to measure contaminants that occur in a process of
fabricating a substrate. Before actual processes are performed
in a chamber providing a space in which the actual processes
are performed, contaminants in the chamber are collected in
advance to confirm which portion of the chamber the con-
taminants occur in.

The substrate may include a substrate for a display device.
In an exemplary embodiment, the substrate may be a sub-
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strate for a display device, such as an organic light emitting
display (“OLED”), a liquid crystal display (“LCD”), or a
plasma display, for example. In an exemplary embodiment,
the substrate may be a bare substrate, or a substrate including
structures such as thin films or wirings thereon.

Further, in an exemplary embodiment, the substrate may be
a substrate that includes one unit cell or a mother substrate
that includes a plurality of unit cells. The mother substrate
may be separated into cells by cutting. In addition, the sub-
strate may be a single substrate or a laminated substrate in
which two or more substrates are disposed to come in contact
with each other or spaced apart from each other so that the
substrates face each other.

The actual processes may include a substrate thin-film
deposition process, a coating process, an assembling process,
and the like, and the chamber may be in a vacuum state or in
a non-vacuum state depending on the processes.

The contaminant measurement substrate 130 may include
a base material 131 and laser marks 132.

The base material 131 may have a same size as a size of the
substrate that is used in the actual processes, and may include
amaterial that can collect the contaminants by an electrostatic
force. That is, the base material 131 may include a material
having a negative electrostatic polarity value that is smaller
than that of the formation material of the chamber that pro-
vides a space in which the contaminants are to be measured.
In an exemplary embodiment, referring to FIG. 2, when the
chamber includes steel, the base material 131 may include
polytetrafluoroethylene having the negative electrostatic
polarity value that is smaller than that of the steel, for
example. Accordingly, as illustrated in FIG. 3, the contami-
nants CM that occur due to splitting or aging of a portion of
the chamber may be collected on the base material 131 by the
electrostatic force.

In some exemplary embodiments, the base material 131
may include a color which matches but is not equal to a color
of a formation material of the chamber. In an exemplary
embodiment, when the chamber includes steel of which the
color is silver, the base material 131 may include an opaque
material such as polytetrafluoroethylene (e.g., Teflon®)
which is white, for example. Accordingly, the contaminants
CM of the chamber, which are collected on the base material
131, can be easily confirmed by the naked eye of a worker.

FIG. 1 illustrates that the planar shape of the base material
131 is rectangular, but the invention is not limited thereto, and
it may differ depending on the planar shape of the substrate
that is used in the actual processes.

The laser marks 132 may include a plurality of first lines [.1
to Ln that are disposed in parallel along a first direction and a
plurality of second lines R1 to Rn that are disposed in parallel
along a second direction that crosses the first direction to
define coordinates provided on the base material 131.
Accordingly, the laser marks 132 may provide a reference for
effectively preventing the contaminant measurement sub-
strate 130 from being drawn into the chamber in a state where
the upper/lower portions or the left/right portions thereof are
reversed. In an exemplary embodiment, the laser marks 132
may be provided by scanning of the base material 131 with
laser.

The laser marks 132 may define a plurality of unit areas A
having a first area by the plurality of first lines L1 to Ln and
the plurality of second lines R1 to Rn. Among the plurality of
unit areas A, at least one unit area A may correspond to one of
the plurality of unit cells of the substrate that is used in the
actual processes. Accordingly, the laser marks 132 may pro-
vide a reference for grasping which unit area among the
plurality of unit areas A on the base material 131, which
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corresponds to a respective unit cell of the substrate, the
contaminants of the chamber are collected and located, and
thus may grasp which unit cell area of the substrate used in the
actual processes has an inferiority using unit areas among the
plurality of unit areas A on the base material 131 in which a
number of collected contaminants of the chamber exceeds the
reference value.

When it is grasped that the inferiority may occur in a
certain unit cell of the substrate, a worker may repair or
replace the chamber by confirmation of the occurrence of the
splitting or aging with respect to a portion of the chamber that
is adjacent to the cell unit area of the contaminant measure-
ment substrate 130 corresponding to the unit cell of the sub-
strate, in which it is grasped that the inferiority may occur, in
the case where the contaminant measurement substrate 130 is
drawn into the chamber to collect the contaminants of the
chamber. The cell unit area may include one unit area A, two
unit areas A or three or more unit areas A.

Hereinafter, the laser marks having various shapes, which
are applied to the contaminant measurement substrate as
described above, will be described.

FIGS. 4 and 5 are perspective views illustrating laser marks
on a contaminant measurement substrate according to various
exemplary embodiments of the invention.

FIG. 4 exemplifies a contaminant measurement substrate
130A which has laser marks 132A including a plurality of
first lines .11 to L1 that are disposed in parallel along a first
direction and a plurality of second lines R11 to R1# that are
disposed in parallel along a second direction that crosses the
first direction to define coordinates provided on the base
material 131 where the plurality of first lines 11 to L1~ and
the plurality of second lines R11 to R1# define a plurality of
unit areas Al having a second area. At least one of the plu-
rality of unit areas A1 may correspond to one of the plurality
of unit cells of the substrate that is used in the actual pro-
cesses.

In an exemplary embodiment, the second area of one of the
plurality of unit areas A1 may be larger than the first area of
one of the plurality of unit areas A that are defined by the
plurality of first lines [.1 to Ln and the plurality of second
lines R1to Rnin FIG. 1. Accordingly, one unit cell which has
a size that is larger than the size of two of the plurality of unit
areas A illustrated in FIG. 1, for example, may correspond to
two of the plurality of unit areas A1, for example. Therefore,
it is possible to measure the contaminants of the chamber
corresponding to the unit cells of the substrate having a large
size.

Although not illustrated, in the same manner as the con-
taminant measurement substrate 130 in FIG. 1, the base mate-
rial 131 of the contaminant measurement substrate 130A of
FIG. 4 may also include a color which matches but is not
equal to the color of the formation material of the chamber.

FIG. 5 exemplifies a contaminant measurement substrate
130B which has laser marks 132B including a plurality of
groups of concentric circles Cij (where i and j are 1 to n, and
n is a natural number) that are disposed along a first direction
and a second direction that crosses the first direction. Here,
the group of concentric circles C11 may be a group of con-
centric circles that is disposed at the first row in the first
direction and at the first column in the second direction.

The laser marks 132B may define a plurality of unit areas
A2 by the plurality of groups of concentric circles Cij. At least
one of the plurality of unit areas A2 may correspond to one of
the plurality of unit cells of the substrate that is used in the
actual processes. Here, one unit area A2 may have a plurality
of divided areas by a plurality of circular lines within the
group of concentric circles. Accordingly, the laser marks
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132B may provide a reference for sub-dividing and grasping
which portion of a unit area A2, which corresponds to a
respective unit cell of the substrate, among the plurality of
unit areas on the base material 131 the contaminants of the
chamber are collected.

Although not illustrated, in the same manner as the con-
taminant measurement substrate 130 in FIG. 1, the base mate-
rial 131 of the contaminant measurement substrate 130B of
FIG. 5 may also include a color which matches but is not
equal to the color of the formation material of the chamber.

In the exemplary embodiments illustrated in FIGS. 1, 4 and
5, the number of contaminants of the chamber is measured by
cell unit areas of the contaminant measurement substrate 130,
130A, or 130B corresponding to one of the plurality of unit
cells of the substrate. However, when the substrate includes
one unit cell, the number of contaminants of the chamber may
be measured by unit areas of the contaminant measurement
substrate. Therefore, in the case where the substrate includes
one unit cell, it can be grasped which portion of the one unit
cell the inferiority may occur in.

As described above, since the contaminant measurement
substrate 130 according to an exemplary embodiment of the
invention includes the base material 131 that can collect the
contaminants and the laser marks 132 that define the coordi-
nates provided on the base material 131, the contaminants of
the chamber can be measured before the actual processes of
the substrate, the occurrence position of the contaminants of
the chamber can be grasped, and thus the occurrence cause of
the contaminants of the chamber can be removed.

Accordingly, the contaminant measurement substrates
130, 130A and 130B according to the exemplary embodi-
ments of the invention can effectively prevent the inferiority
of the substrate that passes by the actual processes.

Next, an apparatus for fabricating a substrate according to
another exemplary embodiment of the invention will be
described.

FIG. 6 is a cross-sectional view of an apparatus for fabri-
cating a substrate according to another exemplary embodi-
ment of the invention.

Referring to FIG. 6, an apparatus 100 for fabricating a
substrate according to another exemplary embodiment of the
invention may include a chamber 110, a first stage 120, a
contaminant measurement substrate 130, a second stage 140,
and a contaminant measurement light source 150.

The chamber 110 provides a space in which the actual
processes are performed. The chamber may be in a vacuum
state or in a non-vacuum state depending on the processes. In
an exemplary embodiment, when the chamber 110 provides a
space in which a substrate thin-film deposition process is
performed, it may be in the vacuum state, for example. When
the chamber 110 provides a space in which an assembling
process is performed, it may be in the non-vacuum state.

The chamber 110 may include steel, but the invention is not
limited thereto. When splitting or aging of a portion of the
chamber 110 occurs in a state where the chamber 110
includes steel, for example, contaminants of the same mate-
rial as the formation material of the chamber, that is, contami-
nants of a steel material may occur. Although FIG. 6 illus-
trates one chamber 110, a plurality of chambers may be
provided depending on a kind of the substrate fabricating
process.

A first stage 120 is disposed (e.g., installed) inside the
chamber 110. The first stage 120 provides a space in which
the contaminant measurement substrate 130 can be seated
before the actual processes for the substrate are performed,
and enables the contaminant measurement substrate 130 to
collect the contaminants of the chamber 110. Further, the first
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stage 120 provides a space in which the substrate (e.g., sub-
strate for a display device) can be seated during the actual
processes for the substrate, and enables the actual processes
to be performed on the substrate.

The contaminant measurement substrate 130 is used to
measure the contaminants occurring in the substrate fabricat-
ing process, and collects the contaminants of the chamber 110
before the actual processes are performed in the chamber 110
to enable a worker to confirm which portion of the chamber
110 the contaminants occur in.

The contaminant measurement substrate 130 may be
drawn into the chamber 110 or drawn out from the chamber
110 by a transport device 10 such as a robot. When a plurality
of chambers 110 is provided, the contaminant measurement
substrate 130 may be used to collect the contaminants of one
chamber 100, and then may be used again to collect the
contaminants of the other chamber 110 after being cleaned. In
some exemplary embodiments, when a plurality of chambers
110 is provided, a number of contaminant measurement sub-
strates 130 may be set to be equal to a number of chambers
110, and in this case, a plurality of contaminant measurement
substrates 130 may be used to collect the contaminants of the
plurality of chambers 110, respectively. Since the contami-
nant measurement substrate 130 has been described in detail,
the duplicate description thereof will be omitted.

The second stage 140 is disposed (e.g., installed) outside
the chamber 110. The second stage 140 may provide a space
in which the contaminant measurement substrate 130 is
seated, and enable a worker to confirm the contaminant mea-
surement substrate 130 on which the contaminants of the
chamber 110 are collected.

The contaminant measurement light source 150 is disposed
on an upper portion of the second stage 140. The contaminant
measurement light source 150 may irradiate the contaminant
measurement substrate 130 seated on the second stage 140
with light to perform measurement of the contaminants of the
chamber 110 from the contaminant measurement substrate
130. In an exemplary embodiment, the contaminant measure-
ment light source 150 may be an ultraviolet light source.

In an exemplary embodiment, the measurement of the con-
taminants may be performed by the naked eye by confirming
how much and which area of the contaminant measurement
substrate 130, that is, which unit area, which corresponds to a
respective unit cell of the substrate, the contaminants of the
chamber 110 are located. Here, when the number of contami-
nants of the chamber 110 existing in a certain cell unit area
exceeds the reference value, it can be grasped that the inferi-
ority may occur in the unit cell that corresponds to the cell unit
area, and a worker may repair or replace the chamber 110 by
confirmation of the occurrence of the splitting or aging with
respect to a portion of the chamber 110 that is adjacent to the
cell unit area corresponding to the unit cell, in which it is
grasped that the inferiority may occur, in the case where the
contaminant measurement substrate 130 is drawn into the
chamber to collect the contaminants of the chamber. Further,
when it is confirmed that the number of contaminants of the
chamber 110 existing in the respective unit area among the
plurality of unit areas A, which corresponds to the respective
unit cells of the substrate, is smaller than the reference value,
a worker may draw the substrate (e.g., substrate for a display
device) into the chamber 110 to perform the actual processes
on the substrate.

As described above, since the apparatus 100 for fabricating
a substrate according to the illustrated exemplary embodi-
ment of the invention includes the contaminant measurement
substrate 130, the contaminants of the chamber 110 can be
measured before the actual processes of the substrate, the
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occurrence position of the contaminants of the chamber 110
can be grasped, and thus the occurrence cause of the contami-
nants of the chamber 110 can be removed.

Accordingly, the apparatus 100 for fabricating a substrate
according to the illustrated exemplary embodiment of the
invention can effectively prevent the inferiority of the sub-
strate that passes by the actual processes.

Next, an apparatus 200 for fabricating a substrate accord-
ing to the illustrated exemplary embodiment of the invention
will be described.

FIG. 7 is a cross-sectional view of an apparatus for fabri-
cating a substrate according to another exemplary embodi-
ment of the invention.

An apparatus 200 for fabricating a substrate according to
the illustrated exemplary embodiment of the invention has the
same configuration as the configuration of the apparatus 100
for fabricating a substrate of FIG. 6 except for the point that
the apparatus 200 includes an imaging device 260 and a
counter 270. Accordingly, in the apparatus 200 for fabricating
a substrate according to the illustrated exemplary embodi-
ment of the invention, explanation will be made around the
imaging device 260 and the counter 270.

Referring to FIG. 7, the apparatus 200 for fabricating a
substrate according to the illustrated exemplary embodiment
of'the invention may include a chamber 110, a first stage 120,
a contaminant measurement substrate 130, a second stage
140, a contaminant measurement light source 150, an imag-
ing device 260 and a counter 270.

The imaging device 260 is disposed on an upper portion of
the second stage 140. The imaging device 260 may capture an
image of the contaminant measurement substrate 130 seated
on the second stage 140 to enable the counter 270 to perform
measurement of the contaminants. In an exemplary embodi-
ment, the imaging device 260 may be a camera or an optical
microscope, for example.

The counter 270 may receive the image of the contaminant
measurement substrate 130 that is captured by the imaging
device 260, and count the contaminants of the chamber 110
collected on the contaminant measurement substrate 130. In
an exemplary embodiment, the counter 270 may be pro-
grammed to confirm amounts and locations of the contami-
nants on the contaminant measurement substrate 130. That is,
the counter 270 may be programmed to confirm locations of
unit area, which corresponds to the respective unit cells of the
substrate, containing the contaminants of the chamber 110
and the amounts of the contaminants by comparing a pre-
stored original image (image in which no contaminant exists)
of the contaminant measurement substrate 130 with the
image received from the imaging device 260. Although not
illustrated, the counter 270 may include a display for display-
ing data obtained by grasping the amounts and the locations
of the contaminants of the chamber 110 on the contaminant
measurement substrate 130.

Further, the counter 270 compares the number of contami-
nants of the chamber 110 existing in the respective unit area
among the unit areas A, which corresponds to the respective
unit cells of the substrate, with a reference value. When it is
confirmed that the number of contaminants of the chamber
110 existing in a certain cell unit area exceeds the reference
value, a warning signal indicating that the inferiority may
occur in the unit cell that corresponds to the cell unit area may
be output. In this case, a worker may repair or replace the
chamber 110 by confirmation of the occurrence of the split-
ting or aging with respect to a portion of the chamber 110 that
is adjacent to the cell unit area corresponding to the unit cell,
in which it is grasped that the inferiority may occur, in the case
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where the contaminant measurement substrate 130 is drawn
into the chamber 110 to collect the contaminants of the cham-
ber 110.

The counter 270 compares the number of contaminants of
the chamber 110 existing in the respective unit area among the
plurality of unit areas A, which corresponds to the respective
unit cell of the substrate, with the reference value, and when
it is confirmed that the number of contaminants of the cham-
ber 110 existing in the respective unit area is smaller than the
reference value, a process signal for performing the actual
processes on the substrate is output. Accordingly, a worker
may draw the substrate (e.g., substrate for a display device)
into the chamber 110 to perform the actual processes on the
substrate.

Next, a method for fabricating a substrate according to an
exemplary embodiment of the invention will be described.

FIG. 8 is a flowchart of a method for fabricating a substrate
according to an exemplary embodiment of the invention, and
FIGS. 910 15 are cross-sectional views explaining the method
for fabricating a substrate of FIG. 8.

Referring to FIG. 8, the method for fabricating a substrate
according to an exemplary embodiment of the invention
includes setting a process atmosphere (S10), preparing a con-
taminant measurement substrate (S20), collecting contami-
nants (S30), measuring the contaminants (S40), comparing
and determining (S50), and processing (S60).

Referring to FIG. 9, the setting of the process atmosphere
(S10) sets the process atmosphere of the chamber 110 pro-
viding a space in which processes are performed. The setting
of the process atmosphere of the chamber 110 may include
making the chamber 110 in a vacuum state or in a non-
vacuum state depending on a kind of a substrate fabricating
process.

Referring to FIG. 10, the preparing of the contaminant
measurement substrate (S20) prepares the contaminant mea-
surement substrate 130 including a base material 131 collect-
ing contaminants and laser marks 132 defining coordinates
provided on the base material 131.

The preparing of the contaminant measurement substrate
(S20) may include providing the contaminant measurement
substrate 130 including a material having a negative electro-
static polarity value which is smaller than that of a formation
material of the chamber 110. Further, the preparing of the
contaminant measurement substrate (S20) may include pro-
viding the contaminant measurement substrate 130 having a
color that matches a color of the formation material of the
chamber 110. Since the contaminant measurement substrate
130 has been described in detail, the duplicate description
thereof will be omitted.

As illustrated in FIG. 11, in an exemplary embodiment, the
prepared contaminant measurement substrate 130 may be
transported toward the chamber 110 by a transport device 10
such as a robot.

Referring to FIG. 12, the collecting of the contaminants
(S30) collects the contaminants of the chamber 110 by seat-
ing the contaminant measurement substrate 130 on a first
stage 120 which is disposed (e.g., installed) inside the cham-
ber 110. In an exemplary embodiment, the collecting of the
contaminants CM of the chamber 110 may be performed, for
example, as shown in FIG. 13. In an exemplary embodiment,
the collecting of the contaminants CM of the chamber 110
may be performed for a same time as an actual processing
time.

Referring to FIG. 14, the measuring of the contaminants
(S40) measures the contaminants of the chamber 110 col-
lected with respect to a plurality of unit areas A that is defined
by laser marks 132 in FIG. 13 from the contaminant measure-
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ment substrate 130 by seating the contaminant measurement
substrate 130 on a second stage 140 which is disposed (e.g.,
installed) outside the chamber 110 and irradiating the con-
taminant measurement substrate 130 with light using the
contaminant measurement light source 150.

In an exemplary embodiment, the measurement of the con-
taminants may be performed by the naked eye by confirming
amounts and locations of the contaminants on the contami-
nant measurement substrate 130. That is, the measurement of
the contaminants may be performed by confirming locations
of unit area among the plurality of unit areas A, which corre-
sponds to the respective unit cell of the substrate, containing
the contaminants of the chamber 110 and the amounts of the
contaminants. In the case of using the imaging device 260
(refer to FIG. 7) disposed on the upper portion of the second
stage 140 to capture an image of the contaminant measure-
ment substrate 130 and the counter receiving the image of the
contaminant measurement substrate 130 captured by the
imaging device and counting the contaminants of the cham-
ber 110 that are collected on the contaminant measurement
substrate 130, the measurement of the contaminants of the
chamber 110 may be performed by the counter 270 (refer to
FIG. 7).

The comparing and determining (S50) compares the num-
ber of contaminants CM of the chamber 110 existing in a unit
area among the plurality of unit areas A in FIG. 13, which
corresponds to the respective unit cell of the substrate, with
the reference value, and determines whether the number of
contaminants CM of the chamber 110 existing in the respec-
tive unit area exceeds the reference value.

In an exemplary embodiment, the comparing and deter-
mining (S50) may be performed by a worker when the mea-
surement of the contaminants of the chamber 110 is per-
formed by the naked eye in the measuring of the contaminants
(S40). In an exemplary embodiment, the comparing and
determining (S50) may be performed by the counter 270
(refer to FIG. 7) when the measurement of the contaminants
of the chamber 110 is performed by the counter 270 in the
measuring of the contaminants (S40).

When it is grasped that the number of contaminants CM of
the chamber 110 existing in a certain cell unit area A (refer to
FIG. 13) exceeds the reference value so that the inferiority
may occur in the unit cell of the substrate that corresponds to
the cell unit area in the comparing and determining (S50),
then the processing (S60) process to confirm a portion of the
chamber 110 that is adjacent to the cell unit area correspond-
ing to the grasped unit cell, in which it is grasped that the
inferiority may occur, and when it is grasped that the number
of contaminants CM of the chamber 110 existing in the
respective unit area is smaller than the reference value, the
processing (S60) process to draw the substrate (e.g., substrate
foradisplay device) as shown in FIG. 15 into the chamber 110
to perform the actual processes on the substrate.

In the processing (S60), a worker may directly confirm the
result that is determined by the naked eye in the comparing
and determining (S50) or may receive the result that is deter-
mined by the counter in the comparing and determining (S50)
to perform the corresponding process.

In concluding the detailed description, those skilled in the
art will appreciate that many variations and modifications can
be made to the preferred exemplary embodiments without
substantially departing from the principles of the invention.
Therefore, the disclosed preferred exemplary embodiments
of the invention are used in a generic and descriptive sense
only and not for purposes of limitation.
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What is claimed is:

1. An apparatus for fabricating a substrate, comprising:

a chamber providing a space in which processes are per-

formed;

a contaminant measurement substrate including:

a base material configured to collect contaminants, and

laser marks on the base material and defining coordi-
nates of the base material;

a first stage disposed inside the chamber, and upon
which the contaminant measurement substrate is
seated during collection of the contaminants of the
chamber;

a second stage disposed outside the chamber, and upon
which the contaminant measurement substrate is
seated during measurement of the contaminants ofthe
chamber collected on the contaminant measurement
substrate; and

a contaminant measurement light source disposed on an

upper portion of the second stage and configured to
irradiate the contaminant measurement substrate seated
on the second stage with light during the measurement
of the contaminants of the chamber collected on the
contaminant measurement substrate.

2. The apparatus for fabricating a substrate of claim 1,
wherein the laser marks comprise:

a plurality of first lines disposed in parallel along a first

direction; and

a plurality of second lines disposed in parallel along a

second direction which crosses the first direction.

3. The apparatus for fabricating a substrate of claim 1,
wherein the laser marks comprise a plurality of groups of
concentric circles disposed along a first direction, and a sec-
ond direction which crosses the first direction.

4. The apparatus for fabricating a substrate of claim 1,
wherein

the chamber includes steel, and

the base material includes a material having a negative

electrostatic polarity value which is smaller than that of

the steel.

5. The apparatus for fabricating a substrate of claim 1,
wherein the base material includes polytetrafluoroethylene.

6. The apparatus for fabricating a substrate of claim 1,
wherein the contaminant measurement substrate has a color
which matches a color of the chamber.

7. The apparatus for fabricating a substrate of claim 1,
wherein the contaminant measurement light source is an
ultraviolet light source.

8. The apparatus for fabricating a substrate of claim 1,
further comprising:

an imaging device disposed on the upper portion of the

second stage and configured to capture an image of the

contaminant measurement substrate seated on the sec-
ond stage; and

a counter which is configured to count the contaminants of

the chamber from the image of the contaminant mea-

surement substrate.

9. A method for fabricating a substrate, the method com-
prising:

preparing a contaminant measurement substrate including

a base material configured to collect contaminants, and

laser marks on the base material and defining a plurality

of unit areas on the contaminant measurement substrate
respectively corresponding to unit cells of the substrate;

seating the contaminant measurement substrate on a first
stage which is disposed inside a chamber which pro-
vides a space in which processes are performed, and
collecting the contaminants of the chamber;
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seating the contaminant measurement substrate on a sec-
ond stage which is disposed outside the chamber, and
measuring the contaminants of the chamber which are
collected with respect to the plurality of unit areas, by
irradiating the contaminant measurement substrate with
light using a contaminant measurement light source; and

comparing a number of the contaminants of the chamber,
which exist in a respective unit area among the plurality
of unit areas, with a reference value, and determining
whether the number of the contaminants of the chamber
existing in the respective unit area exceeds the reference
value.

10. The method for fabricating a substrate of claim 9,
wherein

the chamber includes steel, and

the base material includes a material having a negative
electrostatic polarity value which is smaller than that of
steel.

11. The method for fabricating a substrate of claim 9,
wherein the contaminant measurement substrate has a color
which matches a color of the chamber.

12. The method for fabricating a substrate of claim 9,
wherein the measuring the contaminants of the chamber com-
prises preparing an ultraviolet light source as the contaminant
measurement light source.

13. The method for fabricating a substrate of claim 9,
wherein the measuring the contaminants of the chamber com-
prises:

capturing an image of the contaminant measurement sub-

strate, using an imaging device disposed on an upper
portion of the second stage; and

counting the contaminants of the chamber from the image

. . 3
of the contaminant measurement substrate, using a

counter.
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14. The method for fabricating a substrate of claim 9,
further comprising,

when a number of the contaminants of the chamber exist-

ing in the respective unit area exceeds the reference
value in the comparing and determining, confirming a
portion of the chamber which is adjacent to the respec-
tive unit area, and

when a number of the contaminants of the chamber exist-

ing in the respective unit area is smaller than the refer-
ence value, drawn the substrate into the chamber to
perform the processes on the substrate.

15. The method for fabricating a substrate of claim 14,
wherein the substrate is a substrate for a display device.

16. A contaminant measurement substrate comprising:

a base material which collects contaminants; and

laser marks on the base material defining coordinates of the

base material which further define a plurality of unit
areas respectively corresponding to unit cells of the sub-
strate for comparing a number of the contaminants
which exist in a respective unit area among the plurality
of unit areas.

17. The contaminant measurement substrate of claim 16,
wherein the laser marks comprise:

a plurality of first lines disposed in parallel along a first

direction, and

a plurality of second lines disposed in parallel along a

second direction which crosses the first direction.

18. The contaminant measurement substrate of claim 16,
wherein the laser marks comprise a plurality of groups of
concentric circles disposed along a first direction, and a sec-
ond direction which crosses the first direction.

19. The contaminant measurement substrate of claim 16,
wherein the base material includes a material having a nega-
tive electrostatic polarity value which is smaller than that of
steel.

20. The contaminant measurement substrate of claim 16,

5 wherein the base material includes polytetrafluoroethylene.
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